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Background of the Invention 
[0001] The invention relates to a process and an apparatus for producing a laminate, 
comprising at least one polymer film with information and at least one substrate, for 
further processing for forgery-proof documents according to the precharacterizing clauses 
of Claim 1 and Claim 13. 

Technical Field 

[0002] DE 29 52 322 discloses a process for producing forgery-proof documents, such 
as a personal identity card for example. An information carrier of paper is laminated with 
films on both sides, the films being respectively provided with a bonding layer, which 
consists of a radiation-curable composition and is laminated onto the information carrier 
in such a way that the layers come into contact with the information carrier, and the 
laminate is exposed to a crosslinking-active radiation. For laminating the film bearing 
the radiation-curable composition onto the surface of the information carrier, the film is 
heated to up to 1500°C. At the same time, the film is pressed against the surface of the 
information carrier. Once laminated onto the information carrier, the film can no longer 
be removed without completely destroying the information carrier. 
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[0003] The requirements for the production and provision of forgery-proof documents 
have increased greatly. The use of polymer films with information, such as holograms or 
the like for example, is required more and more. By using polymer films with 
information as an additional feature of forgery-proof documents known, for example, 
from DE 29 52 322, the effort required for forging such documents, and the degree of 
difficulty involved, can be increased significantly. 

[0004] The polymer films with information, such as holograms for example, are 
extremely thin and sensitive films, which after their production are provided with a 
protective film or supporting film on both sides. The production of such a polymer film 
is disclosed for example by EP 0 726 142 A3. 

[0005] For the further processing of such a laminate, comprising a polymer film which 

has a supporting film on both sides, it is required that the supporting films are pulled off 

from the polymer film, the polymer film subsequently having to be applied to substrates 

in order that they can be further processed, for example into forgery-proof documents 

according to DE 29 52 322. The supporting films surrounding the polymer film are 

produced from polyester films or polyethylene terephthalate films or the like, which are 

formed in such a way that, on the one hand, they are very thin and, on the other hand, 

they are transparent, preferably crystal clear, in order that the hologram or other 

information can be applied to the polymer film by means of a laser. Such supporting 

films are not suitable, however, for further processing into forgery-proof documents. 

These films have too high a melting point for further processing, meaning that the 

polymer film bearing the information would be adversely affected. Furthermore, high 

expenditure on apparatus is required for the further processing of films at a high 
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temperature. 

Summary of the Invention 

[0006] The invention is therefore based on the object of providing a process and an 
apparatus for producing a laminate, comprising at least one polymer film with 
information and at least one substrate, for further processing for forgery-proof 
documents, in which the supporting films of the polymer films are replaced in a 
continuous working cycle by substrates, so that a new laminate which is suitable for 
further processing for forgery-proof documents is created. 

[0007] This object is achieved according to the invention by the process according to 
Claim 1 and the apparatus according to Claim 13. 

[0008] By arranging at least a first processing station and a second processing station 
one behind the other, it is possible to create an in-line process in which at least one 
supporting film of the polymer film on one side is replaced by at least one substrate in a 
first processing station, and, on the opposite side of the polymer film, a supporting film is 
replaced by at least one substrate in a second processing station, the polymer film being 
conveyed continuously through the first and second processing stations. By exchanging 
the supporting films for substrates, it is possible to produce a laminate of a polymer film 
with substrates arranged on both sides which can be used for further processing for 
forgery-proof documents. 

[0009] The smooth exchange of the supporting film for the substrate in a first 

processing station takes place by firstly the supporting film being delaminated and 

subsequently the substrate being laminated onto the polymer film by an adhesive and 

then exposed to a UV radiation for crosslinkage, so that a UV-curable adhesive bond is 
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created between the polymer film and the substrate. This laminate, comprising 
supporting film, polymer film and substrate, is preferably fed directly to a second 
processing station, in order to delaminate the supporting film and subsequently laminate 
at least one substrate by an adhesive, the substrate then again being exposed to a 
crosslinking-active UV radiation. A laminate suitable for further processing, comprising 
a polymer film, preferably with holograms, and at least one substrate on both sides, can 
subsequently be led out from the second processing station. 

[0010] According to an advantageous development of the invention, it is provided 
that, after the second processing station, the laminate is wound up on a winding-up roll or 
is further processed in a following working step. In particular during the further 
processing or prior performance of the re-laminating process according to the invention 
for the further processing of the film, an efficient production of forgery-proof documents 
can be provided. The triplex laminate produced by the process, comprising a polymer 
film with substrates arranged on both sides, can be applied, for example, to an 
information carrier which is used for the production of forgery-proof documents by a 
process according to DE 29 52 322. 

[0011] According to a further advantageous development of the invention, it is 

provided that a film comprising the polymer film, preferably made up of three plies, is 

drawn off from at least one supply roll. As a result, the process can be used 

autonomously, in particular whenever the laminate produced at the end of the process is 

taken up by a winding-up roll. Alternatively, the process according to the invention may 

also be incorporated in a continuous process. The film comprising the polymer film may 

be provided by a processing station arranged upstream of this process and be supplied 
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continuously. 

[0012] According to at least one further advantageous development of the invention, it 
is provided that the at least first and second processing stations in each case have a 
central roller, on the outer circumference of which at least one delaminating device, at 
least one laminating device and at least one curing device are positioned. This can 
achieve the effect that the substrate is applied to the polymer film and supporting film in 
the first processing station, and to the polymer film and substrate in the second 
processing station, without any tension. Furthermore, an arrangement which saves 
installation space can be created in this way. Furthermore, it is advantageously provided 
that the delaminating device and laminating device are positioned directly following one 
another, so that the risk of contamination of the free surface of the polymer film between 
the delaminating device and the laminating device is kept low. In addition, as a result, 
the curing device can extend over a greater segment of a circle along the roller, 
advantageously achieving the effect that an undetachable bond between the laminated-on 
substrate and the polymer film is established at least before reaching the second 
processing station or before the winding up or further processing after the second 
processing station. 

[0013] According to an advantageous development of the invention, it is provided that 
a polyethylene film is used as the substrate. This is suitable in particular for further 
processing. 

[0014] According to a further advantageous development of the invention, it is 

provided that the substrate is subjected to a corona treatment. This allows a better 

crosslinkage of the adhesive with the substrates to be achieved. 
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[0015] According to a further advantageous development of the invention, it is 
provided that a first and second supply roll are used for providing the polymer film with 
supporting films and a splicing device is arranged downstream of the supply rolls, so that, 
after the film from the first supply roll has been used up, the end of the film can be joined 
to the film of the further supply roll with a butt joint for continuous processing. This 
allows the effectiveness to be increased and a continuous re-lamination of the polymer 
film from supporting films to substrates to take place. This splicing device is 
advantageously followed downstream by a material store, from which film is taken while 
the supply rolls are being changed over. 

[0016] Also provided is an apparatus according to the invention, for producing a 

laminate, comprising a polymer film with information and at least one substrate, in 

particular for carrying out the process according to the invention, in which apparatus a 

film, comprising a polymer film and supporting films arranged on both sides, can be fed 

to a first processing station with at least one delaminating device, at least one laminating 

device and at least one curing device, and at least a second processing station is arranged 

downstream, corresponding at least to the construction of the first processing station. By 

arranging the first and at least second processing station one behind the other, a 

continuous exchange of the supporting films located on both sides of the polymer film for 

substrates can take place. The continuous lamination and delamination of the supporting 

film and substrate in a first and second processing station allows the same preconditions 

for applying the substrate to the polymer film to exist on account of the essentially 

identical processing parameters, so that the polymer film is accommodated between the 

substrates virtually without any tension. 
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[0017] The further advantageous developments of the apparatus are specified in the 
further claims. 

Brief Description of the Drawings 

[0018] Preferred exemplary embodiments are described in more detail in the 
following drawings, in which: 

[0019] Figure 1 shows a schematic cross section of a forgery-proof document with a 
laminate produced according to the invention, 

[0020] Figure 2 shows a schematic side view of the apparatus according to the 
invention for carrying out the process, and 

[0021] Figure 3 shows a sch e matic sid e view of an alt e rnativ e apparatus for carrying 
out th e proc e ss. 

[0022] In Figure 1, a cross section of a forgery-proof document 11, for example a 
personal identity card, is schematically represented. This document 11 has an 
information carrier 12, preferably of printed paper or the like, which is surrounded by 
films 14 which are completely welded together all around in the edge region 13. 
Provided between the information carrier 12 and the film 14 is for example a laminate 16 
produced according to the invention. This laminate 16 has a polymer film 17, which is 
laminated on both sides by a first substrate 18 and second substrate 19. 

[0023] The polymer film 17 is, for example, a photo-polymer film, which is provided 

with information. For example, a hologram and further photographic or other 

information may be applied. This information may be an interrogation mark, in order to 

position the hologram at a defined position on the information carrier 12, this mark being 

sensed by means of a sensor. Furthermore, an exposed film, which is used for web edge 
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control to be described in more detail below, may be provided. 

[0024] Similarly, the polymer film may store information as a magnetic strip. 

[0025] The substrates 18, 19 are advantageously formed from polyethylene film. 
Other materials which satisfy the requirements which the substrates have to meet are 
similarly conceivable. 

[0026] The laminate 16, which is preferably designed in the form of a triplex laminate, 
is applied to the information carrier 12 before the welding of the films 14. The welding 
of the films 14 to the information carrier 12 has the effect that the laminate 16 is at the 
same time laminated in such a way that a bond which can no longer be detached without 
complete destruction can likewise be established between the substrate 18 and the film 14 
and between the substrate 19 and the information carrier 12. 

[0027] That arrangement of the laminate 16 in the document 11 which is represented 
in Figure 1 is only by way of example. The laminate 16 may similarly be intended for 
credit cards, documents for cashless payment transactions, factory identity cards, voter 
cards, national insurance cards or further identification cards or identity cards. The 
laminate 16 may similarly comprise more than three layers, the apparatus described 
below similarly making this object possible by a corresponding adaptation of the number 
of devices to the layers to be delaminated from and laminated to the polymer film 17. 

[0028] In Figure 2, a construction of the apparatus 21 according to the invention for 

carrying out the process according to the invention is represented by way of example. A 

film 24, comprising a polymer film 17 with a supporting film 23 arranged on both sides, 

is provided on a first supply roll 22. This film 24 is drawn off from the supply roll 22 

and led through a splicing device 27 via a deflecting roller 26. Provided downstream of 
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that is a storage device 28, which has a plurality of deflecting points. At the end of the 
storage device 28, the film 24 is fed to a first processing station 31. 

[0029] The first processing station 31 has a delaminating device 32, by which the 
supporting film 23 is detached from the polymer film 17. The supporting film 23 is led 
away out of the processing station 31 and stored on a winding-up roll 33. Arranged 
downstream of the delaminating device 32 is a laminating device 34. A first substrate 18 
is drawn off from a supply roll 36 and fed to the laminating device 34. During the 
feeding of the substrate 18, at the same time a layer of adhesive is applied to the substrate 
18 or polymer film 17. By means of at least one pressing roller 37, the first substrate 18 
is pressed without any folds and without any air bubbles or the like onto the polymer film 
17, which is transported by a roller 38 through the first processing station 31. Arranged 
downstream of the laminating device 34 is a curing device 41. The layer of adhesive 
provided between the polymer film 17 and the laminated-on first substrate 18 is cured by 
a UV radiation in the curing device 41, so that an undetachable bond is created, so that 
the polymer film 17 cannot be removed from the substrate 18 without complete 
destruction. 

[0030] In addition to the undetachable bond, the use of UV-crosslinkable adhesive 

systems also has the advantage that rapid curing is made possible, so that the laminate 44 

leaving the first processing station 31, comprising a supporting film 23, a polymer film 

17 and a first substrate 18, forms a solidly bonded laminate at least between the polymer 

film 17 and the substrate 18. This laminate 44 is fed to a second processing station 51 via 

at least one deflecting roller 46. The laminate 44 is led through the second processing 

station 51 via a roller 58. 
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[0031] The second processing station 51 corresponds in construction to the first 
processing station 31, the second processing station 51 being arranged mirror- invertedly 
with respect to the first processing station 31. This makes it possible for the supporting 
films 23 to be replaced by a first substrate 18 and second substrate 19 one after the other 
in a continuous working sequence merely by reversing the direction of rotation of the 
roller 58 with respect to the roller 38. The protective film 23 is detached from the 
laminate 44 by means of a delaminating device 52 and stored on a winding-up roll 55. 
Arranged downstream of the delaminating device 52 is a laminating device 54, which, by 
analogy with the laminating device 34, draws off a second substrate 19 from a supply roll 
56 and laminates it onto the polymer film 17 by means of at least one pressing roller 57. 
The laminate 16 produced as a result is fed to a curing device 61, which corresponds to 
the curing device 41. After running through the curing device 61 via deflecting rollers 
63, the laminate 16 is led out from the second processing station 51. 

[0032] In the exemplary embodiment according to Figure 2, the laminate 16 produced 
according to the invention is led over a web edge control 69, which senses a line created 
by exposure on the photo-polymer film 17 by means of a line camera 70 and is fed at a 
speed of +/-0.1 mm to a cutting mechanism 71, in which the two edges of the laminate 
are cut off, so that the laminate 16 is cut to a precisely defined width. The control by 
means of the line created by exposure is very important for the further processing, since 
the information created by exposure on the photo-polymer film 17 must be exactly 
positioned with respect to the edge of the laminate for the further processing. 

[0033] The laminate 16 cut to a defined width is wound up and stored on a supply roll 

66 via a storage device 72, which has a plurality of deflecting points. 
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[0034] A reversing roller is advantageously provided, so that an empty core is always 

ready for the winding up of the laminate 16. Furthermore, it may alternatively be 

» 

provided that the laminate 16 is passed on to a downstream station for the further 
processing of the laminate 16 and the production of forgery-proof documents. 

[0035] The delaminating device 32, 52 and laminating device 34, 54 in the first and 
second processing stations 31, 51 are advantageously arranged directly alongside one 
another, so that, with guide rollers 42, 62 providing a wraparound of at least three- 
quarters of the roller 38, 58, an adequately large circumferential portion remains for the 
curing device 41, 61. The guide rollers 42, 62 are advantageously adjustable, so that the 
angle of wrap of the rollers 38, 58 is adjustable and can be adapted to corresponding 
applications. 

[0036] The supply roll 22' may be provided mirror-invertedly with respect to the 
supply roll 22, so that a supply roll making the film 24 available is provided on both sides 
of the splicing device 27. This can make it possible, for example after the supply roll 22 
has been used up, for a changeover to feeding the film 24 from the supply roll 22' to take 
place. Since the splicing device 27 requires a standstill for joining the end of the film 24 
of the supply roll 22 to the beginning of the film of the supply roll 22 1 with a butt joint, 
the film 24 is in the meantime drawn off from the storage device 28. Once the butt joint 
has been produced, the film 24 is drawn off at the beginning of the supply roll 22' with 
increased speed in comparison with the processing speeds of the first and second 
processing stations 31, 51, in order that the storage device 28 can be filled up again. 

[0037] Between the supply roll 36, 56 of the first and second substrates 18, 19 and the 

laminating device 34, 54 there may respectively be provided a corona station 68, in order 
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to spray the first and second substrates 18, 19 with electrons to improve the surface 
tension and consequently the adhesive bonding. 

[0038] Depending on the form taken by the laminate 16, a further delaminating and/or 
laminating station may optionally be provided in the first processing station and in the 
second processing station between the delaminating device 32, 52 and laminating device 
35, 54, in order if appropriate to detach or incorporate a further film or the like between 
the polymer film 17 and the substrate 18 and/or 19. In this case, the rollers 38, 58 may be 
formed with a larger diameter, so as to allow a corresponding arrangement of the devices 
in series in a station. 

[0039] The continuous process provided by the apparatus according to the invention 
allows working speeds of at least 25 m/min. to be achieved. Reliable processing of the 
polymer film 17, between 5 and 50 fim thick for example, can be made possible by this 
in-line process. The delamination of the supporting films 23 and lamination of the 
substrates 18, 19 may be assisted by slight thermal action. Furthermore, the UV- 
crosslinkable adhesive system is designed in such a way that the laminated-on substrates 
18, 19 are essentially crosslinked completely with respect to the polymer film 17 after 
leaving the curing device 41,61. 

[0040] The designation polymer film 17 similarly stands for other information carriers 
which have an extremely thin layer thickness and are suitable for receiving information, 
and, for the further processing into forgery-proof documents, it is required that a substrate 
is provided at least on both sides. These substrates 18, 19 are, for example, polyethylene 
layers which are transparent at least after the completion of the forgery-proof documents. 
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Alternatively, it may also be provided that only one of the two substrates 18, 19 is of a 
transparent form. 

[00 4 1] In Figur e 3, an alternativ e d e velopment of th e apparatus according to the 
inv e ntion is r e pr e s e nt e d. — This apparatus similarly has th e advantage that both a 
d e laminating st e p and a laminating st e p ar e possibl e in a continuous op e ration for th e 
production of a laminat e 16. — In th e cas e of this apparatus, th e supporting films 23 
provid e d on both sid e s of th e polym e r film 17 ar e pull e d off and f e d to winding up rolls 
33, 55 simultan e ously in th e proc e ssing station 31'. — According to th e exemplary 
e mbodiment, now only th e polym e r film 17 is l e d out from th e proc e ssing station 31' and 
f e d to th e proc e ssing station 51 f . In this proc e ssing station 51 ! , th e substrat e s 18, 19 ar e 
appli e d simultan e ously. Th e laminat e 16 is l e d out from the proc e ssing station 51 f and 
f e d to a curing d e vice 4 1. — Th e layers of adh e siv e b e tw ee n th e substrat e 18 and th e 
polym e r film 17 and b e tw ee n th e substrat e 19 and th e polymer film 17 can b e cur e d 
simultan e ously through th e e ss e ntially transpar e nt substrat e s 18, 19. — Aft e r running 
through th e curing d e vic e 4 1, th e laminate 16 is l e d out from th e curing d e vic e 4 1 via th e 
d e fl e cting roll e r 4 2 and, by analogy with Figur e 2, is f e d to furth e r processing stations, 

[00 4 2] The arrang e m e nt r e pr e s e nt e d in Figur e 3 similarly mak e s possibl e a rapid r e 
lamination of a polym e r film 17 from b e ing e mb e dd e d in supporting films 23 to b e ing 
e nclos e d in substrat e s 18, 19. 

[00 4 3] Alternativ e ly, it may b e provid e d that, for e xampl e inst e ad of th e symm e trical 

arrang e ment of th e d e laminating devic e s 32, 52 in th e processing station 31' and th e 

laminating d e vic e s 3 4 , 5 4 in th e proc e ssing station 51', an offset arrang e m e nt in relation 

to on e anoth e r is provid e d, so that, for e xampl e , a pr e ssur e roll e r is arrang e d opposit e th e 
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d e laminating d e vic e 32 and a pr e ssure roll e r is likewise provid e d opposit e th e 
downstr e am d e laminating d e vic e 52. This may similarly apply to the laminating d e vic e s 

[00 44 ] Any d e sir e d combinations b e twe e n th e e mbodim e nts sp e cifi e d above ar e 
similarly conc e ivabl e . 

[00 4 5] Furth e rmor e , additional d e laminating d e vices or laminating d e vic e s may b e 
provid e d individually or in pairs, in ord e r to produc e a specific laminat e from two, thr ee 
or mor e pli e s for th e r e sp e ctiv e application. 

[00 4 6] Th e d e laminating d e vic e s 32, 52 and laminating d e vic e s 3 4 , 5 4 ar e arrang e d 
mirror - inv e rt e dly with r e sp e ct to th e path of th e polym e r film 17 and ar e of an id e ntical 
construction. — D e p e nding on th e installation spac e and siz e , th e arrang e ments may b e 
chos e n to diff e r from this, so that an application sp e cific arrang e m e nt which diff e rs from 
th e symm e trical construction of th e proc e ssing stations 31', 5 1 1 mayb e provid e d. 

[0047] This alt e rnativ e dev e lopm e nt of th e apparatus according to Figur e 3 may be 
provid e d in particular wh e nev e r th e polym e r film 17 has a minimum t e nsil e str e ngth, in 
order that any w e b stress e s occurring b e tw ee n th e first and s e cond proc e ssing stations 31' 
and 5 V can b e absorb e d. Oth e rwis e , th e advantag e s and possibiliti e s for variation stat e d 
with r e sp e ct to Figure 2 similarly apply to this arrang e m e nt of th e apparatus. 
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